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(54) Plasma display panel 

(57) A method of driving a plasma display panel, the 
method comprising: 

a reset period in which a reset discharge is carried 
out in a plurality of discharge cells by applying pre- 
scribed voltages to the sustain electrodes Xj, scan 
electrodes Y n , and address electrodes Aj to accom- 
plish a uniform charge distribution among the plu- 
rality of discharge cells; 

an address period in which a write discharge is car- 
ried out in selected discharge cells between the 
scan electrodes Y n and the address electrodes Aj, 
thereby performing selective writing that matches 
display data; and 

a sustain discharge period in which sustain dis- 
charge pulses are applied between the sustain 
electrodes Xj and the scan electrodes Y n , thereby 
causing a discharge glow for the display at the dis- 
charge cells in which the writing has been per- 
formed in the address period, wherein potential 
differences between the odd-numbered sustain 
electrodes X 2 j-i and the even-numbered scan elec- 
trodes Y 2n and between the even-numbered sus- 
tain electrodes X 2i and the odd-numbered scan 
electrodes Y 2rv1 during the reset period of an odd 
field in which a display is produced between the 
odd-numbered sustain electrodes X 2M and scan 
electrodes Y 2n -i and between even-numbered sus- 
tain electrodes X 2i and scan electrodes Y 2n , and 
potential differences between the odd-numbered 



sustain electrodes X 2M and scan electrodes Y 2rv1 
and between the even-numbererd sustain elec- 
trodes X 2j and scan electrodes Y 2n during the reset 
period of an even field in which a display is pro- 
duced between the odd-numbered sustain elec- 
trodes X 2M and even-numbered scan electrodes 
Y 2n and between the even-numbered sustain elec- 
trodes X 2 j and odd-numbered scan electrodes Y^. 
1( are each held below a discharge initiating voltage 
between the respective electrodes. 



Fi g.10 




Ai A2 A3 A* As 2 



T 

32 



Primed by Xerox (UK) Business Services 
2.16.3/3.4 



nocceoiAt I - 



1 



EP 0 855 691 A1 



2 



Description 

The present invention relates to a plasma display 
panel of the kind which comprises discharge cells hav- 
ing a memory effect and to a method of driving a plasma 
display panel of this kind. 

An AC (alternating current) plasma display panel 
(PDP) operates by light emission via a sustaining dis- 
charge formed by applying voltage pulses alternately to 
a pair of sustain electrodes. The discharge itseH forms 
in one to several microseconds after application of the 
voltage pulse, but positively charged ions generated as 
a result of the discharge are accumulated on the sur- 
face of an insulating layer overlying the electrode sup- 
plied with a negative voltage. At the same time, 
electrons, i.e. negative charges, are generated and 
accumulate on the surface of an insulating layer overly- 
ing the electrode supplied with a positive voltage. These 
accumulated positive and negative charges are called 
wall charges. 

Once the wall charges have been formed after cre- 
ating a discharge with the application of a high voltage 
pulse (write pulse), the threshold voltage required to 
cause a subsequent discharge is lowered so that apply- 
ing a voltage pulse (sustain discharge pulse) lower in 
voltage than the initial voltage is sufficient to generate a 
discharge, as this sustain discharge voltage is superim- 
posed on the voltage provided by the accumulated wall 
charges. That is, the AC PDP has the characteristic that 
a discharge cell, once subjected to a write pulse with 
the resulting formation of a wall charge, can be main- 
tained in the discharging state by applying lower voltage 
sustain discharge pulses alternately in reverse polarity. 
This is called the memory effect or memory capability. 
Generally, AC PDPs display images use this memory 
effect. 

Figures 10 to Figure 13b of the accompanying 
drawings show an interlaced plasma display panel and 
a method of driving the same according to Japanese 
Patent Application No. 8-194320. 

Figure 10 of the accompanying drawings is a plan 
view showing an interlaced PDP. Scan electrodes Y n 
and sustain electrodes Xj, extending in parallel to each 
other, are paired in adjacent positions, each pair form- 
ing one display line. Address electrodes A, are arranged 
intersecting at right angles with the scan electrodes Y n 
and sustain electrodes Xj, a discharge cell being formed 
in each intersection region. For simplicity, four scan 
electrodes Y 1 to Y 4 , five sustain electrodes X 1 to X 5t 
and five address electrodes A-, to A5 are shown in the 
figure, but actually, a large number of such electrodes 
are provided according to the required display resolu- 
tion. Each discharge cell is spatially decoupled from 
horizontally adjacent discharge ceils by barriers 2 (also 
called ribs). 

Of the sustain electrodes X i( the odd-numbered 
electrodes are connected to an X-common driver A and 
the even-numbered electrodes are connected to an X- 



common driver B. The X-common driver A is indicated 
by reference numeral 31 and the X-common driver B by 
reference numeral 32. The X-common drivers A and B 
supply pulses, such as a blanket write pulse for a reset 
5 discharge and a sustain discharge pulse (Vs), to the 
sustain electrodes Xj. The scan electrodes Y n are indi- 
vidually connected to Y-scan drivers 4 and are inde- 
pendently driven by respective ones of the Y-scan 
drivers 4. Of the scan electrodes Y n , the odd-numbered 
10 electrodes Y 2n -i are connected to a Y-common driver A 
and the even-numbered electrodes Y 2n are connected 
to a Y-common driver B. The Y-common driver A is indi- 
cated by reference numeral 51 and the Y-common driver 
B by reference numeral 52. When performing a write 
1S discharge in accordance with an input signal, scan 
pulses (-Vy) to be applied to the respective scan elec- 
trodes Y n are supplied from respective ones of the Y- 
scan drivers 4. When performing a sustain discharge for 
display based on the write discharge, sustain pulses 
20 (Vs) to be applied to the respective scan electrodes Y n 
are supplied from the Y-common drivers A and B to the 
scan electrodes Y n via the respective Y-scan drivers 4. 
The address electrodes Aj are individually connected to 
address drivers (not shown) and are independently 
25 driven by the respective address drivers. 

In the above-described interlaced driving method, 
the discharge is carried out by utilizing slits (electrode 
gaps) located on both sides of each of the scan elec- 
trodes Y n . This differs from earlier, conventional three- 
30 electrode, surface-discharge PDPs, in which the slits 
used for discharging are predetermined at the begin- 
ning, such as the slits between Y 1 and X 1t between Y 2 
and X 2 , and so on. As a result, to obtain N display lines, 
a total of N x 2 electrodes, namely the scan electrodes 
35 Y n and the sustain electrodes X jt are required. This 
impedes the realization of high-resolution panels. 
Whereas, with the above interlaced method of JP 8- 
194320, by dividing the X-common driver into two sec- 
tions A and B, it is possible to supply different signals to 
40 the sustain electrodes Xj and X M located adjacently on 
both sides of each scan electrode Y n to which the scan 
signal is supplied. 

When performing discharging in accordance with a 
video signal, a discharge is caused between the scan 
45 electrode Y n and address electrode Aj by an address 
signal supplied to the address electrode in synchronism 
with the scan signal, and using this discharge as a trig- 
ger, a discharge is also caused between the scan elec- 
trode Y n and a sustain electrode Xj adjacent thereto, 
50 thereby accomplishing the writing. In the interlaced 
method, one or the other of the two sustain electrodes 
X; and Xj +1 adjacent to the scan electrode Y n can be 
selected for the discharge to be caused between the 
scan electrode Y n and the selected sustain electrode Xj 
55 or Xj+v That is. with the above method, all the slits can 
be used for discharging, which means that a total of N+1 
electrodes, the scan electrodes Y n and sustain elec- 
trodes Xj combined, are required to obtain N display 
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lines. In other words, in comparison with earlier, conven- 
tional three-electrode, surface-discharge PDPs, the 
number of display lines can be almost doubled with a 
given number of electrodes. 

Figure 1 1 of the accompanying drawings is a cross- 
sectional view showing the above-described interlaced 
PDP. A discharge space 1 3 is formed between back and 
front glass substrates 11 and 14 respectively disposed 
opposite to each other. Scan electrodes Y n and sustain 
electrodes. Xj, extending parallel to each other, are 
formed on a front glass substrate 14, each of these 
electrodes consisting of a transparent electrode 15 and 
a bus electrode 16. The transparent electrode 15 is 
formed from indium tin oxide (ITO) or the like and trans- 
mits light reflected from a phosphor not shown. The bus 
electrode 16 is formed on top of the transparent elec- 
trode 15 in order to prevent a voltage drop due to the 
transparent electrode 15, which has a relatively large 
resistance compared to an ordinary wiring metal. Since 
it is opaque, the bus electrode 16 must be formed as a 
thin line so as not to reduce the display area. These 
electrodes are covered with a dielectric layer 17. 

The baick glass substrate 1 1 is disposed opposite to 
the front glass substrate 14 and has formed on it 
address electrodes A, which, in plan view, cross the 
scan electrodes Y n and the sustain electrodes Xj at right 
angles . Like the scan electrodes Y n and sustain elec- 
trodes Xj, the address electrodes Aj are covered with a 
dielectric layer 12. Though not shown here, phosphors 
having red, green and blue light emitting properties are 
formed covering the address electrodes. 

In earlier, conventional PDPs, since the slits used 
for discharging are predetermined, the bus electrode 16 
is often formed on one edge of the transparent elec- 
trode 15. In the above interlaced PDP, on the other 
hand, since the slits used for discharging are not prede- 
termined, the bus electrode 16 is disposed approxi- 
mately in the centre of the transparent electrode 15. 
References LI to L3 are used to indicate the slits. In the 
figure, the discharge is shown as occurring in the slits 
L1 and L3. but at the next timing, the discharge occurs 
in the slit L2. In this way, selective discharging is carried 
out on all the slits. 

Figure 1 2 of the accompanying drawings shows a 
frame structure according to the interlaced method, 
illustrating one image display frame in the above inter- 
laced PDP. This structure is disclosed in the aforemen- 
tioned Japanese Patent Application No. 8-194320. The 
frame structure is based on the ADS Subfield Method of 
Japanese Patent Application No. 5-310937 wherein an 
address period (A), during which a write discharge is 
carried out in accordance with display data, and a sus- 
tain period (S), during which a sustain discharge (dis- 
play) is carried out based on the written data, are 
separated in time and a gradation display is produced 
by combining a plurality of differently weighted sub- 
fields. In practice, a reset period (R) for initialization is 
placed before the address period. 



One frame is divided into an odd field and an even 
field, each field consisting of a plurality of subfields (in 
the illustrated example, the first to the third subfield). In 
the odd field, for example, the slits L1 and L3 in Figure 

s 10 of the accompanying drawings are used to produce 
the display, while in the even field the slit L2 is used. In 
the subfields, the sustain periods are Tl , 2T1 , and 4T1 , 
respectively and the sustain discharge is carried out a 
number of times that is substantially proportional to the 

w length of the period. By selecting the subfields as 
desired, a display with 8 grey scale levels can be 
achieved. In like manner, if the number of subfields is 
set to 8 and the ratio among the sustain periods is cho- 
sen to be 1 :2:4:8:16:32:64:128, a display with 256 grey 

is scale levels can be achieved. Here, the sustain period 
ratios need not necessarily be set according to a geo- 
metric progression. Instead, more than one subfield 
may be set with the same number of sustain discharges, 
or the number of discharges may be adjusted according 

20 to the actual display brightness. 

Figures 13a and 13b of the accompanying draw- 
ings show waveform diagrams of the interlaced driving. 
As stated above, one frame is divided into two portions, 
an odd field and an even field, each of which is further 

25 divided into a plurality of subfields. In the figures, only 
one subfield is shown from each of the odd and even 
fields. Each subfield consists of a reset period, an 
address period and a sustain period. The reset period is 
for resetting the wall charges remaining from the imme- 

30 diately preceding subfield, the address period is for per- 
forming a write discharge according to display data and 
thereby accumulating wall charges within designated 
discharge cells and the sustain period is for performing 
a sustain discharge to produce a display in the dis- 

35 charge cells where the wall charges have been accumu- 
lated during the address period. 

First, the driving for the odd field will be described. 
In the reset period, a blanket write pulse Vs+Vw is 
applied to all the sustain electrodes X}. Since all the 

40 scan electrodes are held at ground potential, the poten- 
tial difference Vs+Vw between the sustain electrodes Xj 
and scan electrodes Y n exceeds the discharge initiating 
voltage between the electrodes, accomplishing the 
reset discharge between all the electrodes, i.e. in all the 

45 slits. At this time, a pulse Vaw is applied to the address 
electrodes Aj to reduce the potential difference with 
respect to the sustain electrodes Xi in order to prevent a 
discharge from occurring between them. As a result of 
the blanket write discharge in all of the slits, excessive 

so wall charges of different polarities are accumulated on 
the respective electrodes. When ail the electrodes are 
brought to the same potential (in this case, ground 
potential) after applying the write pulse, the potential dif- 
ference of the wall charge itself exceeds the discharge 

55 initiating voltage and a self-erase discharge occurs, 
which neutralizes and erases the wall charge on each 
electrode. 

The address period is further divided into the first 
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half and second half portions. In the f irst half portion, for 
example, the odd-numbered scan electrodes Y 2n -i are 
scanned in sequence. In the second half portion, the 
even-numbered scan electrodes are scanned in 
sequence. In the first half portion, a scan pulse -Vy is 
applied in sequence to the scan electrodes Y 2n _.,. ™ s 
scan pulse -Vy is applied in such a manner as to be 
superimposed on a base pulse -Vsc which is main- 
tained throughout the address period. In synchronism 
with the scan pulse -Vy, an address pulse (data) Va is 
selectively applied to the address electrodes Aj, thereby 
accomplishing the write discharge between the scan 
electrodes Y 2r>1 and the selected address electrodes 
Aj At this time, of the sustain electrodes X s , only the 
odd-numbered electrodes X 2M are held at potential Vx 
throughout the first half period. This makes it possible to 
specify slits for discharging. That is, the discharge fired 
by the write discharge occurs only between the scan 
electrodes Y 2rv1 and the sustain electrodes X 2M sup- 
plied with the pulse Vx, and wall charges are accumu- 
lated in the discharge cells formed by the scan 
electrodes Y 2rv1 and the sustain electrodes X 2M . 

Next, in the second half portion of the address 
period, the remaining even-numbered scan electrodes 
are scanned in sequence, in synchronism with 
which the address pulse Va is selectively applied to the 
address electrodes Aj. At the same time, the pulse Vx is 
applied only to the even-numbered sustain electrodes 
Xai, as a result of which the discharge is selectively 
caused between the scan electrodes Y 2n and the sus- 
tain electrodes X^, and wail charges are accumulated. 

In the sustain period, by applying the sustain dis- 
charge pulse Vs alternately to the scan electrodes Yn 
and the sustain electrodes Xj, the sustain discharge for 
display is carried out on the discharge cells where the 
wall charges have been accumulated during the 
address period. At this time, in the odd field, the odd- 
numbered scan electrodes Y 2rv i and the even-num- 
bered sustain electrodes X 2i , and the even-numbered 
scan electrodes Y 2n and the odd-numbered sustain 
electrodes X 2M , are respectively maintained in phase, 
so that a potential difference does not occur in the slits 
between the respective electrodes and the sustain dis- 
charge does not take place in these slits. In this way, in 
the odd field, the sustain discharge takes place only 
between the odd-numbered electrodes and between 
the even-numbered electrodes. 

The driving for the subsequent even field will be 
described next. 

In the reset period, the same operation as in the 
first described odd field is performed, likewise accom- 
plishing the reset discharge in all the slits which is fol- 
lowed by the self-erase discharge. 

In the address period, in the first half portion, the 
odd-numbered scan electrodes Y 2iv1 are likewise 
scanned in sequence, but, at this time, of the sustain 
electrodes X jt the even-numbered sustain electrodes 
X 2l are held at the potential Vx. As a result, in the even 



field, the discharge fired by the write discharge occurs 
only between the odd-numbered scan electrodes Y 2|>1 
and even-numbered sustain electrodes X 2i , and wall 
charges are accumulated in the discharge cells formed 
5 by the scan electrodes Y 2iv1 and the sustain electrodes 

Next, in the second half portion of the address 
period, the remaining even-numbered scan electrodes 
Y 2n are scanned in sequence and. ait the same time, the 
10 pulse Vx is applied only to the odd-numbered sustain 
electrodes X 2M , as a result of which the discharge is 
selectively caused between the scan electrodes Y 2n 
and the sustain electrodes X 2M and wall charges are 
accumulated. 

15 In the sustain period that follows, the odd-num- 
bered electrodes and the even-numbered electrodes 
are respectively maintained in phase, so that a potential 
difference is not produced in the slits between the 
respective electrodes, and a sustain discharge is not 
20 generated in these slits. In this way, in the even field, 
sustain discharge takes place only between the odd- 
numbered electrodes and even-numbered electrodes. 

The above driving method, however, has the unde- 
sirable property that contrast is decreased owing to the 
25 reset discharge. 

A general criticism that has been levelled against 
PDPs is their low contrast compared with cathode ray 
tubes and some other display devices. One of the 
causes for the relatively low contrast in known PDPs is 
30 the unwanted light emission caused by the reset dis- 
charge. More specifically, in a PDP, the light emission 
that directly contributes to the display of an image is that 
caused by the sustain discharge, but discharging during 
other periods also produces light emission. It has there- 
35 fore been pointed out that the unwanted light emission 
by the reset discharge, that does not directly contribute 
to the display of an image, contributes to reducing the 
black level during non-display periods. 

It has been confirmed by experiments conducted by 
40 the present inventors that when the interlaced method is 
employed, the contrast tends to further decrease. The 
cause has been discovered to be the discharge that 
occurs in all the slits during the reset period. That is, in 
the odd field, the slits between the odd-numbered elec- 
45 trodes and the slits between the even-numbered elec- 
trodes are actually subjected to sustain discharge, but 
the reset discharge is also performed on the remaining 
slits. Likewise, in the even field, the slits between the 
odd-numbered electrodes and even-numbered elec- 
so trodes are actually subjected to sustain discharge, but 
the reset discharge is also performed on the remaining 
slits. As a result, in the interlaced method, the reset dis- 
charge is performed twice on each slit, once each in the 
odd field and in the even field. In non-interlaced PDPs, 
55 reset discharge is performed once on each line in one 
subfield. Therefore, by simple comparison, the number 
of reset discharges is doubled. This is a serious prob- 
lem faced by the interlaced method, which is intended 
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for high-resolution displays. 

According to a first aspect of the present invention, 
there is provided a method of driving a plasma display 
panel in which a plurality of sustain electrodes X; and a 
plurality of scan electrodes Y n are arranged parallel to 
each other on a first substrate in a corresponding rela- 
tionship to an equal number of display lines, and a plu- 
rality of address electrodes A, electrically isolated from 
the sustain electrodes Xj and the scan electrodes Y n are 
arranged on a second substrate, opposing the first sub- 
strate, in such a manner as to intersect with the sustain 
electrodes Xj and scan electrodes Y n (as viewed in the 
viewing direction of the plasma display panel) to form 
discharge cells at the intersection regions, the method 
comprising: an odd field in which a display is produced 
between odd-numbered sustain electrodes X 2 m and 
scan electrodes Y 2n -i and between even-numbered 
sustain electrodes X 2 j and scan electrodes Y 2n , and an 
even field in which a display is produced between the 
odd-numbered sustain electrodes X 2M and even-num- 
bered scan electrodes Y 2n and between the even-num- 
bered sustain electrodes X 2i and odd-numbered scan 
electrodes Y 2rv1 , each of the odd and even fields includ- 
ing: a reset period in which a reset discharge is carried 
out in a plurality of discharge cells by applying pre- 
scribed voltages to the sustain electrodes Xj, scan elec- 
trodes Y n , and address electrodes Aj to accomplish a 
uniform charge distribution among the plurality of dis- 
charge cells; an address period in which a write dis- 
charge is carried out in selected discharge cells 
between the scan electrodes Y n and the address elec- 
trodes Aj, thereby performing selective writing that 
matches display data; and a sustain discharge period in 
which sustain discharge pulses are applied between the 
sustain electrodes Xj and the scan electrodes Y n , 
thereby causing a discharge glow for the display at the 
discharge cells in which the writing has been performed 
in the address period, wherein potential differences 
between the odd-numbered sustain electrodes X 2M 
and the even-numbered scan electrodes Y 2n and 
between the even-numbered sustain electrodes X 2i and 
the odd-numbered scan electrodes Y 2rv1 during the 
reset period of the odd field, and potential differences 
between the odd-numbered sustain electrodes X 2i _ 1 
and scan electrodes Y 2rv1 and between the even-num- 
bered sustain electrodes X 2i and scan electrodes Y 2n 
during the reset period of the even field, are each held 
below a discharge initiating voltage between the respec- 
tive electrodes. 

In the method of the first aspect, during the reset 
period of each of the odd and even fields, the voltage 
applied to the slits that are not contributing to the display 
of an image, that is. the slits where the sustain dis- 
charge is not carried out, is held below the discharge ini- 
tiating voltage. As a result, the reset discharge occurs 
only in the slits that are contributing to the display, and 
no reset discharge occurs in the slits that are not con- 
tributing to the display. This serves to reduce the 



unwanted discharge that does not contribute to the dis- 
play, and a contrast drop can thus be prevented. 

According to a second aspect of the present inven- 
tion, there is provided a plasma display panel in which a 

s plurality of sustain electrodes Xj and a plurality of scan 
electrodes Y n are arranged parallel to each other on a 
first substrate in corresponding relationship to an equal 
number of display lines, and a plurality of address elec- 
trodes Aj electrically isolated from the sustain elec- 

10 trodes X; and scan electrodes Y n are arranged on a 
second substrate, opposing the first substrate, in such a 
manner as to intersect with the sustain electrodes X< 
and scan electrodes Y n (as viewed in the viewing direc- 
tion of the plasma display panel) to form discharge cells 

15 in the intersection regions, the plasma display panel 
comprising: an odd field in which a display is produced 
between odd-numbered sustain electrodes X 2 m and 
scan electrodes Y 2n -i and between even-numbered 
sustain electrodes X 2i and scan electrodes Y 2n . and an 

20 even field in which a display is produced between the 
odd-numbered sustain electrodes X 2M and even-num- 
bered scan electrodes Y 2n and between the even-num- 
bered sustain electrodes X 2i and odd-numbered scan 
electrodes Y^ , each of the odd and even fields includ- 
es ing: a reset period in which a reset discharge is carried 
out in a plurality of discharge cells by applying pre- 
scribed voltages to the sustain electrodes X,, the scan 
electrodes Y n , and the address electrodes Aj to accom- 
plish a uniform charge distribution among the plurality of 

30 discharge cells; an address period in which a write dis- 
charge is carried out in selected discharge cells 
between the scan electrodes Y n and the address elec- 
trodes Aj, thereby performing selective writing that 
matches display data; and a sustain discharge period in 

35 which sustain discharge pulses are applied between the 
sustain electrodes Xj and the scan electrodes Y n , 
thereby causing a discharge glow for the display at the 
discharge cells in which the writing has been performed 
in the address period, wherein potential differences 

40 between the odd-numbered sustain electrodes X 2i _ 1 
and the even-numbered scan electrodes Y 2n and 
between the even-numbered sustain electrodes X 2j and 
the odd-numbered scan electrodes Y 2rv1 during the 
reset period of the odd field, and potential differences 

45 between the odd-numbered sustain electrodes X 2i _ 1 
and scan electrodes Y 2rv1 and between the even-num- 
bered sustain electrodes X 2i and scan electrodes Y 2n 
during the reset period of the even field, are each held 
below a discharge initiating voltage between the respec- 

50 tive electrodes. 

According to a third aspect of the present invention, 
there is provided a display apparatus comprising: a 
plasma display panel in which a plurality of sustain elec- 
trodes Xj and a plurality of scan electrodes Y n are 

55 arranged parallel to each other on a first substrate in a 
relationship corresponding to an equal number of dis- 
play lines, and a plurality of address electrodes Aj elec- 
trically isolated from the sustain electrodes Xj and scan 
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electrodes Y n are arranged on a second substrate, 
opposing the first substrate, in such a manner as to 
intersect with the sustain electrodes X { and scan elec- 
trodes Y n (as viewed in the viewing direction of the 
plasma display panel) to form discharge cells at the 
intersection regions; and drive circuits for respectively 
driving the sustain electrodes X jt scan electrodes Y n , 
and address electrodes A j( wherein there are provided 
an odd field in which a display is produced between 
odd-numbered sustain electrodes X^-i and scan elec- 
trodes Y 2n -i and between even-numbered sustain elec- 
trodes X 2i and scan electrodes Y 2n , and an even field in 
which a display is produced between the odd-numbered 
sustain electrodes X^-j and even-numbered scan elec- 
trodes Y 2n and between the even-numbered sustain 
electrodes X 2j and odd-numbered scan electrodes Y 2n . 
-,, each of the odd and even fields including: a reset 
period in which a reset discharge is carried out in a plu- 
rality of discharge cells by applying prescribed voltages 
to the sustain electrodes X t , scan electrodes Y n , and 
address electrodes A, to accomplish a uniform charge 
distribution among the plurality of discharge cells; an 
address period in which a write discharge is carried out 
in selected discharge cells between the scan electrodes 
Y n and the address electrodes Aj, thereby performing 
selective writing that matches display data; and a sus- 
tain discharge period in which sustain discharge pulses 
are applied between the sustain electrodes X { and the 
scan electrodes Y n , thereby causing a discharge glow 
for the display at the discharge cells in which the writing 
has been performed in the address period, wherein 
potential differences between the odd-numbered sus- 
tain electrodes X 2M and the even-numbered scan elec- 
trodes Y 2n and between the even-numbered sustain 
electrodes X 2i and the odd-numbered scan electrodes 
X 2n-1 during the reset period of the odd field, and poten- 
tial differences between the odd-numbered sustain 
electrodes X 2M and scan electrodes Y 2rv1 and between 
the even-numbered sustain electrodes X 2i and scan 
electrodes Y 2n during the reset period of the even field, 
are each held below a discharge initiating voltage 
between the respective electrodes. 

With the teachings of the present invention it is thus 
possible to provide an interlaced plasma display panel 
and a method for driving the same in which the contrast 
drop inherent in the above-described previously con- 
templated interlaced plasma display panels is avoided. 

For a better understanding of the invention, and to 
show how the same may be carried into effect, refer- 
ence will now be made, by way of example, to the 
accompanying drawings, in which:- 

Figures 1a and 1b are waveform diagrams illustrat- 
ing a first embodiment of the present invention; 
Figures 2a and 2b are waveform diagrams illustrat- 
ing a second embodiment of the present invention; 
Figures 3a and 3b are waveform diagrams illustrat- 
ing a third embodiment of the present invention; 
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Figures 4a and 4b are waveform diagrams illustrat- 
ing a fourth embodiment of the present invention; 
Figures 5a and 5b are waveform diagrams illustrat- 
ing a fifth embodiment of the present invention; 
Figures 6a and 6b are waveform diagrams illustrat- 
ing a sixth embodiment of the present invention; 
Figures 7a and 7b are waveform diagrams illustrat- 
ing a seventh embodiment of the present invention; 
Figure 8 is a circuit diagram showing an X-side 
driver embodying the present invention; 
Figure 9 is a circuit diagram showing Y-side drivers 
embodying the present invention; 
Figure 10 is a plan view showing an interlaced 
plasma display panel; 

Figure 11 is a cross-sectional view showing the 
interlaced plasma display panel of Figure 10; 
Figure 12 is a diagram showing a frame structure 
according to an interlaced method; and 
Figures 13a and 13b show waveform diagrams of 
the interlaced driving of an interlaced plasma dis- 
play panel. 



Figures 1a and 1b are waveform diagrams illustrat- 
ing a first embodiment of the present invention; shown 

25 here are waveforms in one frame which consists of an 
odd field and an even field. In fact, the odd and even 
fields each consist of a plurality of subf ields having dif- 
ferent sustain period lengths, as shown in Figure 12. but 
for simplicity, only one subfield is shown here for each 

30 field. 

As shown, each subfield consists of a reset period, 
an address period, and a sustain period. When the pre- 
ceding subfield is completed, wall charges correspond- 
ing to the display in that subfield remain, so that a reset 

35 discharge is carried out in the reset period at the begin- 
ning of the next subfield. This discharge is a strong dis- 
charge caused by applying between sustain electrodes 
Xi and scan electrodes Y n a voltage exceeding the dis- 
charge initiating voltage between the electrodes, and is 

40 carried out to even out the charge distribution among 
discharge cells, regardless of the discharge state in the 
immediately preceding subfield. In the embodiments of 
the present invention, each electrode potential at the 
time of reset discharge is set so that for display slits the 

45 potential difference between electrodes becomes larger 
than the discharge initiating voltage, and for non-display 
slits the potential difference between electrodes 
becomes smaller than the discharge initiating voltage. 
The driving in the odd field according to the present 

so embodiment will be described first In the odd field, a 
pulse Vs of positive polarity is applied to the odd-num- 
bered sustain electrodes X 1( X 3 , .... X 2M (i is a natural 
number), and a pulse -Vw of negative polarity is applied 
to the odd-numbered scan electrodes Y-j , Y 3 . ... , Y 2n . 1 in 

55 is a natural number). At the same time, the negative 
polarity pulse -Vw is applied to the even-numbered sus- 
tain electrodes X 2 , X4 X 2|l and the positive polarity 

pulse Vs is applied to the even-numbered scan elec- 
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trades Y 2 , Y 4 Y 2n . As a result, the potential differ- 
ence between the odd-numbered sustain electrodes 
and scan electrodes, X r Y 1( X 3 -Y 3f .... X 2M -Y 2n -i. and 
that between the even-numbered sustain electrodes 
and scan electrodes. X 2 -Y 2 , X4-Y4, .... X 2r Y 2n , which 
form the display slits in the odd field, become Vs+Vw. 
With Vs+Vw set equal to or larger than the discharge 
initiating voltage between the electrodes, the reset dis- 
charge is carried out in each display slit. On the other 
hand, the potential difference between the odd-num- 
bered scan electrodes and even-numbered sustain 

electrodes, Y r X 2 , Y3-X4 Y 2n .i-X 2 j, and that 

between the even-numbered scan electrodes and odd- 
numbered sustain electrodes, Y 2 -X 3 , Y4-X5, .... X 2n -Y 2i _ 
which form the non-display slits in the odd field, are 
both equal to zero, so that discharge does not occur 
between them. In this way, in the present embodiment, 
the reset discharge is carried out only for the display 
slits. 

(n.b. In the previously contemplated designs, the 
pulse Vaw is applied to the address electrodes at the 
same time as the application of the blanket write pulse, 
but this is not necessary in the present embodiment, 
because the voltage applied to the sustain electrodes Xj 
and scan electrodes Y n is lower than the corresponding 
voltage in the previously contemplated designs and, 
therefore, there is no possibility of causing a discharge 
between these electrodes and the address electrodes). 

As a result of the reset discharge, excessive wall 
charges of opposite polarities are accumulated on both 
electrodes. Therefore, by making the potentials of both 
electrodes equal, and preferably by bringing them to 
ground potential, a self-erase discharge occurs to the 
wall charges which are thus neutralized. 

In the address period that follows, a write discharge 
that matches input data (video data) is carried out. 
Here, we adopted the method in which writing to the 
odd-numbered electrodes is performed first, and then 
writing to the even-numbered electrodes is performed. 
More specifically, the scan pulse -Vy is applied in 
sequence to the odd-numbered scan electrodes, Y-i , Y 3 , 
.... Y^.-j. Since the base pulse -Vsc is applied to each 
scan electrode Y n throughout the address period, the 
scan pulse - Vy is superimposed on the base pulse -Vsc. 
Data pulse Va is selectively applied to the address elec- 
trodes Aj in accordance with the input signal, so that the 
discharge takes place between the selected address 
electrodes and the scan electrodes Y 2n . 1 supplied with 
the scan pulse -Vy. At this time, in the odd field, since 
the pulse Vx is applied only to the odd-numbered sus- 
tain electrodes X v X 3 , .... X 2M , the write discharge is 
carried out only between the odd-numbered sustain 
electrodes and scan electrodes, X-j-Y 1( X 3 -Y 3 , X 2M - 
Y 2n-1» a nd wa " charges are thus accumulated on both 
electrodes. Next, the scan pulse -Vy is applied in 
sequence to the even-numbered scan electrodes Y 2 , 
Y 4 Y 2n Here again, since the data pulse Va is selec- 
tively applied to the address electrodes Aj, and the 



pulse Vx is now applied only to the even-numbered sus- 
tain electrodes X 2 , X4, .... X 2I , the write discharge is car- 
ried out only between the even-numbered sustain 

electrodes and scan electrodes, X 2 -Y 2 , X4-Y4 X 2i - 

5 Y 2n , and wall charges are thus accumulated on both 
electrodes 

In the sustain period that follows, a sustain dis- 
charge pulse Vs is applied alternately to the sustain 
electrodes X; and scan electrodes Y n that form the dis- 

10 play slits, thus carrying but a sustain discharge in the 
discharge cells in which the write discharge has been 
carried out. At this time, to prevent a discharge from 
occurring between the sustain electrodes Xj and scan 
electrodes Y n that form the non-display slits, a voltage 

15 pulse of the same phase is applied to the sustain elec- 
trodes Xj and scan electrodes Y n that form the non-dis- 
play slits. More specifically, in the odd field, the sustain 
discharge pulse is applied alternately between the odd- 
numbered sustain electrodes and scan electrodes, X-j- 

20 Y-,, X 3 -Y 3 , .... X 2M -Y 2tv1f and- also between the even- 
numbered sustain electrodes and scan electrodes, X 2 - 
Y 2 , X4-Y4, .... X 2i -Y 2n , which form the display slits, but 
this pulse is in phase between the odd-numbered scan 
electrodes and even-numbered sustain electrodes, Y-j- 

25 X 2 , Y 3 -X 4 , .... Y 2n . 1 -X 2i , and also between the even- 
numbered scan electrodes and odd-numbered sustain 
electrodes, Y 2 -X 3 , Y 4 -X 5 , .... X 2n -Y 2M . which form the 
non-display slits. 

Next, in the even field, the display slits are now 

30 located between the odd-numbered scan electrodes 
and even-numbered sustain electrodes, Y r X 2 , Y 3 -X4, 
.... Y 2rv1 -X 2i , and also between the even-numbered 
scan electrodes and odd-numbered sustain electrodes, 
Y 2 -X 3 , Y4-X5 X 2n -Y 2M . The applied voltage to each 

35 display slit is the same as that in the odd field. More 
specifically, in the even field, the positive polarity pulse 
Vs is applied to the odd-numbered scan electrodes Y-i, 

Y 3 Y 2rv1 and the negative polarity pulse -Vw to the 

even-numbered sustain electrodes X 2 , X4, .... X 2j . At the 

40 same time, the negative polarity pulse -Vw is applied to 
the even-numbered scan electrodes Y 2 , Y 4 , Y 2n and 
the positive polarity pufse Vs to the odd-numbered sus- 
tain electrodes Xj, X 3 , .... X 2i _-|. Asa result, the potential 
difference between the odd-numbered scan electrodes 

45 and even-numbered sustain electrodes, Y 1 -X 2 , Y 3 -X 4 , 
Y 2rh1 -X 2 j, and that between the even-numbered scan 
electrodes and odd-numbered sustain electrodes, Y 2 - 

X 3 , Y 4 -X 5 Y 2n -Y 2M , which form the display slits in 

the odd field, become Vs+Vw exceeding the discharge 

50 initiating voltage between the electrodes, and the reset 
discharge is thus carried out in each display slit. On the 
other hand, the potential difference between the odd- 
numbered sustain electrodes and scan electrodes, X 1 - 
Y 1f X 3 -Y 3 X2i-i-Y 2n . 1t and that between the even- 

55 numbered sustain electrodes and scan electrodes, X 2 - 

Y 2 , X 4 -Y 4 X 2r Y 2n . which form the non<jisplay slits in 

the even field, are both equal to zero, so that discharge 
does not occur between them. In this way, the reset dis- 
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charge is carried out only for the display slits. After com- 
pletion of the reset discharge, a self-erase discharge 
occurs, as in the odd field, and the wall charges formed 
by the reset discharge are neutralized. 

The driving in the address period that follows is 
essentially the same as that in the odd field, except that 
the display and non<lisplay slits are interchanged. That 
is, the scan pulse -Vy is applied in sequence to the odd- 
numbered scan electrodes, Y 1t Y 3 , .... Y 2n _ 1f while at 
the same time the data pulse Va corresponding to the 
input signal is selectively applied to the address elec- 
trodes Aj. At this time, in the even field, since the pulse 
Vx is applied only to the even-numbered sustain elec- 
trodes X 2 , X 4 X 2i , the write discharge is carried out 

only between the odd-numbered scan electrodes and 
even-numbered sustain electrodes, Yj-X^ Y3-X4, 
Y 2rv1 -X 2 j, and wall charges are thus accumulated on 
both electrodes. Next, the scan pulse -Vy is applied in 
sequence to the even-numbered scan electrodes Y 2 , 
Y 4 , .... Y 2n . Here again, since the data pulse Va is selec- 
tively applied to the address electrodes Aj, and the 
pulse Vx is now applied only to the odd-numbered sus- 
tain electrodes X 1( X 3 , .... X 2M , the write discharge is 
carried out only between the even-numbered scan elec- 
trodes and odd-numbered sustain electrodes, Y 2 -X 3 , 
Y4-X5, .... Y 2n -X 2M . and wall charges are thus accumu- 
lated on both electrodes. 

in the sustain period that follows, the sustain dis- 
charge pulse Vs is applied alternately to the sustain 
electrodes Xj and scan electrodes Y n hat form the dis- 
play slits, as in the odd f ield, carrying out the sustain dis- 
charge in the discharge cells in which the write 
discharge has been carried out. More specifically, in the 
even field, the sustain discharge pulse is applied alter- 
nately between the odd-numbered scan electrodes and 
even-numbered sustain electrodes, Y r X 2 , Y 3 -X 4 , .... 
Y 2n-r x 2i. and a,so between the even-numbered scan 
electrodes and odd-numbered sustain electrodes, Y 2 - 
X 3 , Y4-X5, .... X 2n -Y 2 M , which form the display slits, but 
this pulse is in phase between the odd-numbered sus- 
tain electrodes and scan electrodes, Xj-Yi. X 3 -Y 3 , .... 
X 2 i-1-Y 2rh1 , and also between the even-numbered sus- 
tain electrodes and scan electrodes, X 2 -Y 2 , X4-Y4, .... 
X 2 rY 2n , which form the non-display slits. 

As a modified example of the present embodiment, 
the electrodes to which the pulses Vs and -Vw are 
applied can be interchanged. That is. in the odd field, 
the negative polarity pulse -Vw is applied to the odd- 
numbered sustain electrodes X lf X 3 . .... X 2M and the 
positive polarity pulse Vs to the odd-numbered scan 
electrodes Y 1 , Y 3 Y 2(v1 . At the same time, the posi- 
tive polarity pulse Vs is applied to the even-numbered 
sustain electrodes X 2 , X 4 , .... X 2i and the negative polar- 
ity pulse -Vw to the even-numbered scan electrodes Y 2) 

Y 4 Y 2n . Likewise, in the even field, the negative 

polarity pulse -Vw is applied to the odd-numbered scan 

electrodes Y n , Y 3 Y 2rv1 and the positive polarity 

pulse Vs to the even-numbered sustain electrodes X 2 , 



X<* X 2j . At the same time, the positive polarity pulse 

Vs is applied to the even-numbered scan electrodes Y 2 , 

Y 4 Y 2n and the negative polarity pulse -Vw to the 

odd-numbered sustain electrodes X^ X 3 X 2 j.i- 

5 Figures 2a and 2b are waveform diagrams illustrat- 
ing a second embodiment of the present invention. This 
embodiment is the same as the first embodiment, 
except in respect of the reset period in each field. 

In this embodiment, the slits where the voltage of 
10 Vs+Vw exceeding the inter-electrode discharge initiat- 
ing voltage is applied, are provided alternately with the 
slits where the positive polarity pulse Vs and negative 
polarity pulse -Vw are applied 

More specifically, in the odd field, between the odd- 
15 numbered scan electrodes and sustain electrodes, X r 

Y1. X 3 -Y 3 , .... X 2M -Y 2n _i, the scan electrodes Y 1t Y 3 

Y 2rv1 are held at ground potential, and the pulse of 
Vs+Vw is applied to the sustain electrodes X 1( X 3 , .... 
X 2M , while between the even-numbered scan elec- 

20 trodes and sustain electrodes. X 2 -Y 2 , X 4 -Y 4 X 2i -Y 2n , 

the negative polarity pulse -Vw is applied to the sustain 
electrodes X 2 , X* .... X 2j and the positive polarity pulse 
Vs to the scan electrodes Y 2 , Y 4 . .... Y 2n . As a result, 
between the odd-numbered scan electrodes and even- 
25 numbered sustain electrodes, Y r X 2 , Y 3 -X 4 , Y 2n . 1 - 
X 2I . and also between the even-numbered scan elec- 
trodes and odd-numbered sustain electrodes, Y 2 -X 3 , 

Y 4 -X 5 Y 2n -X 2i -i, t he potential difference does not 

reach the discharge initiating voltage, so that discharge 
30 does not occur between them. At this time, it is desirable 
that a prescribed pulse Vaw be applied to the address 
electrodes Aj to prevent discharge from occurring 
between the odd-numbered sustain electrodes X 1( X 3 , 
.... X 2M , where Vs+Vw is applied, and the address elec- 
35 trodes Aj. As for the magnitude of the pulse Vaw. it 
should be set to a potential between an intermediate 
potential between the odd-numbered scan electrodes 
and sustain electrodes, X r Y 1t X 3 -Y 3 , X 2i _ r Y 2lv1 , and 
an intermediate potential between the even-numbered 
40 scan electrodes and sustain electrodes, X 2 -Y 2 , X4-Y4, 
.... X 2i -Y 2n . In the present embodiment, the pulse Vaw is 
set at the same potential as the data pulse Va to simplify 
driver circuitry. 

The driving in the even field is essentially the same 
45 as that in the odd field, except that the display and non- 
display slits are interchanged; therefore, description 
thereof is omitted. 

As a modified example of the second embodiment, 
the electrodes to which Vs+Vw is to be applied can be 
so changed to the scan electrodes. That is, in the odd field, 
between the odd-numbered scan electrodes and sus- 
tain electrodes, X r Y n . X 3 -Y 3 X 2i . 1 -Y 2n . 1 , the sustain 

electrodes X 1t X 3 , .... X 2M are held at ground potential, 
and the pulse of Vs+Vw is applied to the scan elec- 
ts trodes Y n . Y 3 Y 2rv1 . In this case, between the even- 
numbered scan electrodes and sustain electrodes, X 2 - 

Y 2 , X4-Y4 X2i-Y 2n , the positive polarity pulse Vs is 

applied to the sustain electrodes X 2 , X 4 X 2i and the 
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negative polarity pulse -Vw to the scan electrodes Y 2 . 
Y 4> .... Y 2n . This also applies to the even field- 
Also, as a matter of course, it is possible to inter- 
change the slits where Vs+Vw is applied and the slits 
where the positive polarity pulse Vs and negative polar- 
ity pulse -Vw are applied. 

Figures 3a and 3b are waveform diagrams illustrat- 
ing a third embodiment of the present invention. This 
embodiment is the same as the first and second embod- 
iments, except in respect of the reset period. 

In this embodiment, as in the second embodiment, 
the slits where the pulse exceeding the discharge initiat- 
ing voltage is applied are provided alternately with the 
slits where the positive polarity pulse Vs and negative 
polarity pulse -Vw are applied. The difference in this 
embodiment is that a negative polarity pulse 
-Vyw ( = - Vs - Vw) is applied as the pulse exceeding 
the discharge initiating voltage. 

More specifically, in the odd field, between the odd- 
numbered scan electrodes and sustain electrodes, X r 

Y lB X 3 -Y 3 X 2M -Y 2n -1. the negative polarity pulse - 

Vw is applied to the sustain electrodes X 1f X 3 X 2 m 

and the positive polarity pulse Vs to the scan electrodes 
Y lt Y 3 , .... Y 2n _ 1 , while between the even-numbered 
scan electrodes and sustain electrodes, X 2 -Y 2 , X 4 -Y 4 , 
X2i-Y 2n , the sustain electrodes X 2 . X4, .... X 2i is held 
at ground potential, and the negative polarity pulse - 
Vyw is applied to the scan electrodes Y 2 , Y 4 , .... Y 2n . As 
a result, between the odd-numbered scan electrodes 
and even-numbered sustain electrodes, Y^X^ Y3-X4. 
.... Y 2n -rX 2 i, and also between the even-numbered 
scan electrodes and odd-numbered sustain electrodes, 
Y 2 -X 3 , Y 4 -X 5 , .... Y 2n -X 2M , the potential difference does 
not reach the discharge initiating voltage, so that dis- 
charge does not occur between them. In this case also, 
it is desirable that the prescribed pulse Vaw be applied 
to the address electrodes Aj to prevent a discharge from 
occurring between the even-numbered scan electrodes 
Y 2 , Y 4 , .... Y 2n , where -Vyw is applied, and the address 
electrodes Aj. Here again, it is recommended that the 
pulse Vaw be set at a potential between an intermediate 
potential between the odd-numbered scan electrodes 
and sustain electrodes, X r Y 1t X 3 -Y 3 , X 2 j-rY 2n . 1 , and 
an intermediate potential between the even-numbered 
scan electrodes and sustain electrodes, X 2 -Y 2 , X 4 -Y 4 , 
X 2r Y 2n . In this case, the pulse Vaw is set as a nega- 
tive polarity pulse. 

The driving in the even field is essentially the same 
as that in the odd field, except that the display and non- 
display slits are interchanged; therefore, a description 
thereof is omitted. 

As a modified example of the third embodiment, the 
electrodes to which -Vyw is to be applied can be 
changed to the sustain electrodes. That is, in the odd 
field, between the even-numbered scan electrodes and 

sustain electrodes, X 2 -Y 2 , X 4 -Y 4 X 2i -Y 2n , the scan 

electrodes Y 2 , Y 4 , .... Y 2n are held at ground potential, 
and the pulse -Vyw is applied to the sustain electrodes 



X 2 , X 4 X 2h In this case, between the odd-numbered 

scan electrodes and sustain electrodes, X r Y 1f X 3 -Y 3 , 
.... X2j.rY 2 n-i. the positive polarity pulse Vs is applied to 
the sustain electrodes X 1t X 3 X 2M and the negative 

5 polarity pulse -Vw to the scan electrodes Y-| , Y 3 Y^. 

-j. This also applies to the even field. 

Also, it is possible to interchange the slits where the 
pulse -Vyw is applied and the slits where the positive 
polarity pulse Vs and negative polarity pulse -Vw are 

10 applied. 

Figures 4a and 4b are waveform diagrams illustrat- 
ing a fourth embodiment of the present invention. This 
embodiment is the same as the foregoing embodi- 
ments, except in respect of the reset period. A signifi- 

15 cant difference in this embodiment is that, while in the 
foregoing first to third embodiments the reset discharge 
is carried out simultaneously on all the display slits, in 
the present embodiment the reset discharge is carried 
out at different times. That is, in the present embodi- 

20 ment, the reset period is divided into a first reset period 
and a second reset period so that the reset discharge is 
carried out on the adjacent display slits in the different 
reset periods. 

More specifically, in the first reset period, i.e., in the 

25 first half portion of the reset period of the odd field, the 
reset discharge is carried out between the odd-num- 
bered scan electrodes and sustain electrodes. X-j-Y-t. 

X3-Y3 X 2 j-i-Y 2rv1 , and in the second reset period 

corresponding to the second half portion, the reset dis- 

30 charge is carried out between the even-numbered scan 
electrodes and sustain electrodes, X 2 -Y 2 , X 4 -Y 4 , X 2i - 
Y 2n . In the present embodiment, in the first reset period 
of the odd field, the odd-numbered scan electrodes Y v 
Y 3 , .... Y 2n _i is held at ground potential, and the pulse 

35 Vs+Vw exceeding the inter-electrode discharge initiat- 
ing voltage is applied to the odd-numbered sustain elec- 
trodes X 1p X 3 , .... X 2M . On the other hand, the even- 
numbered sustain electrodes X 2 , X 4 , .... X 2i are held at 
ground potential, and the positive polarity pulse Vs is 

40 applied to the even-numbered scan electrodes Y 2 , Y 4 . 
.... Y 2n . As a result, the reset discharge takes place 
between the odd-numbered scan electrodes and sus- 
tain electrodes, X r Y 1f X3-Y3 X 2M -Y 2rv1 , but the dis- 
charge does not occur between the other electrodes 

45 since the potential difference between them does not 
reach the discharge initiating voltage. In the second 
reset period that follows, the even-numbered scan elec- 
trodes Y 2 , Y 4 , Y 2n are held at ground potential, and 
the pulse Vs+Vw exceeding the inter-electrode dis- 

50 charge initiating voltage is applied to the even-num- 
bered sustain electrodes X 2 , X 4 , X 2i , thereby causing 
the reset discharge to occur between the even-num- 
bered scan electrodes and sustain electrodes, X 2 -Y 2 . 
X 4 -Y 4 , .... X 2r Y 2n . On the other hand, the applied volt- 

55 age to the odd-numbered sustain electrodes X-j, X 3 

X 2M is reduced from Vs+Vw to Vs while holding the 
odd-numbered scan electrodes Y1, Y 3 , .... Y 2n . 1 at 
ground potential. 
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Here again, similarly to the first period, it would 
seem appropriate to apply the pulse Vs to the odd-num- 
bered scan electrodes Y 1f Y 3 Y^ to prevent a dis- 
charge from occurring between the odd-numbered scan 
electrodes and even-numbered sustain electrodes, Y r 

X 2 , Y 3' x 4' Y 2n-r x 2h b ^ if tots were done ' a sustain 
discharge would occur between the odd-numbered 
scan electrodes and sustain electrodes, X-j-Y^ X 3 -Y 3 , 
.... X 2M -Y 2fv1 , because of the wall charges formed by 
the reset discharge in the first reset period. For this rea- 
son, the odd-numbered scan electrodes Y 1f Y 3 , .... Y 2n _ 
1 are held at ground, potential. However, since positive 
wall charges are accumulated on the odd-numbered 
scan electrodes Y 1f Y 3 . .... Y 2n .-, by the reset discharge 
in the first reset period, and the potential difference 
between the odd-numbered scan electrodes and even- 
numbered sustain electrodes, Y^Xg, Y3-X4 Y 2n _ r 

X 2i is lowered, discharge does not occur between them. 
Further, the reason the pulse Vs is applied to the odd- 
numbered sustain electrodes X 1? X 3 , .... X 2j . 1 is that if 
they were lowered to ground potential, a self-erase dis- 
charge would occur between the odd-numbered scan 
electrodes and sustain electrodes, X r Y 1t X 3 -Y 3 , .... X 2I _ 
1 -Y 2n . 1 , neutralizing the wall charges that should lower 
the potential difference between the odd-numbered 
scan electrodes and even-numbered sustain elec- 
trodes, Y r X 2 , Y 3 -X4 Y 2n -rX 2l . In the present 

embodiment, the self-erase discharge occurs simulta- 
neously in all the display slits after the end of the second 
reset period. 

For the same reason as described in the foregoing 
embodiments, it is desirable that the prescribed pulse 
Vaw be applied to the address electrodes Aj throughout 
the first and second reset periods. Here again, it is rec- 
ommended that the pulse Vaw be set at a potential 
between an intermediate potential between the odd- 
numbered scan electrodes and sustain electrodes, X r 
Y^ X 3 -Y 3 , X 2M -Y 2fv1 . and an intermediate potential 
between the even-numbered scan electrodes and sus- 
tain electrodes, X 2 -Y 2 , X 4 -Y 4 , .... X 2i -Y 2n . In the present 
embodiment, the pulse Vaw is set to the same potential 
as the data pulse Va. 

The driving in the even f ield is essentially the same 
as that in the odd field, except that the display and non- 
display slits are interchanged; therefore, description 
thereof is omitted. 

As a modified example of the fourth embodiment, 
the electrodes to which the pulse Vs+Vw is to be 
applied in the first reset period can be changed to the 

odd-numbered scan electrodes Y 1f Y 3 Y 2n _ v In this 

case, the odd-numbered sustain electrodes X v X 3 

X 2M are held at ground potential, and the pulse Vs is 
applied to the even-numbered sustain electrodes X 2 , 

X4 X 2} . In the second reset period that follows, the 

pulse Vs+Vw is applied to the odd-numbered scan elec- 
trodes Y 1( Y 3 , Y 2rv1 , while the potential of the pulse 
Vs+Vw being applied to the odd-numbered scan elec- 
trodes Y 1f Y 3 , .... Y 2rv1 is reduced to Vs. The even-num- 



bered sustain electrodes X 2 , X 4 , .... X 2i and the odd- 
numbered sustain electrodes X-j . X 3 , .... X 2M are both at 
ground potential. The driving in the even field is essen- 
tially the same as that in the odd field, except that the 

5 display and non-display slits are interchanged. 

Further, in the first reset period of the odd field, the 
pulse Vs+Vw may be applied between the even-num- 
bered scan electrodes and sustain electrodes, X 2 -Y 2 , 
X4-Y4 X 2r Y 2ri| and the pulse Vs applied between the 

10 odd-numbered scan electrodes and sustain electrodes, 
X r Y 1f X 3 -Y 3 , .... X 2 i.rY 2 n.i; in this way, the display slits 
where the discharge is caused can be interchanged 
between the first and second reset periods. 

Figures 5a and 5b are waveform diagrams illustrat- 
es ing a fifth embodiment of the present invention. In this 
embodiment also, the reset discharge is carried out on 
adjacent display slits at different times by dividing the 
reset period. This embodiment may be viewed as a 
development of the foregoing fourth embodiment. 

20 More specifically, in the first reset period of the odd 
field, the odd-numbered scan electrodes Y 1f Y 3 , .... Y 2n _ 
1 is held at ground potential, and the positive polarity 
pulse Vs+Vw exceeding the inter-electrode discharge 
initiating voltage is applied to the odd-numbered sustain 

25 electrodes X-, . X 3 , X 2M , as in the fourth embodiment. 
On the other hand, the positive polarity pulse Vs is 
applied to both the even-numbered sustain electrodes 

X 2 , X4 X 2i and the even-numbered scan electrodes 

Y 2 , Y 4 , .... Yav As a result, the reset discharge takes 

30 place only between the odd-numbered scan electrodes 

and sustain electrodes, X r Y 1f X 3 -Y 3 X 2M -Y 2rv1 , 

while preventing the discharge from occurring between 
the other electrodes. In this case, the positive pulse 
Vs+Vw may be applied to the odd-numbered scan elec- 

35 trades Xi , Y 3 Y 2rv1 . In the second reset period that 

follows, the even-numbered scan electrodes Y 2 , Y 4 , 
Y 2n are held at ground potential, and the positive polar- 
ity pulse Vs+Vw is applied to the even-numbered sus- 
tain electrodes X 2 , X 4 , X 2i . On the other hand, the 

40 positive polarity pulse Vs is applied to both the odd- 
numbered sustain electrodes X-j, X 3 , X 2 t-1 and toe 
odd-numbered scan electrodes Y 1p Y 3 , .... Y 2n .-|. As a 
result, the reset discharge takes place only between the 
even-numbered scan electrodes and sustain elec- 

45 trodes, X 2 -Y 2 , X 4 -Y 4 , .... X 2l -Y 2n , while preventing the 
discharge from occurring between the other electrodes. 
In this case, the positive polarity pulse Vs+Vw may be 
applied to the even-numbered scan electrodes Y 2> Y 4 , 
.... Y 2n . 

so In the present embodiment, since the first and sec- 
ond reset periods are completely independent proc- 
esses, the pulses applied in the respective periods are 
separated in time. As a result, in the present embodi- 
ment, the self-erase discharge occurs separately at the 

55 end of each period. Further, the pulse Vaw is applied to 
the address electrodes Aj, as in the foregoing embodi- 
ments, but this pulse is also separated between the first 
and second reset periods. 
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The driving in the even field is essentially the same 
as that in the odd field, except that the display and non- 
display slits are interchanged. 

Figures 6a and 6b are waveform diagrams illustrat- 
ing a sixth embodiment of the present invention. In this s 
embodiment also, the reset discharge is carried out on 
adjacent display slits at different times by dividing the 
reset period. The feature of this embodiment is that the 
same pulses are applied to the adjacent display slits at 
different times. 10 

More specifically, in the first reset period of the odd 
field, the positive polarity pulse Vs is applied to the odd- 
numbered sustain electrodes X 1f X 3 X 2M and the 

negative polarity pulse -Vw to the odd-numbered scan 

electrodes Y 1 f Y 3 Y 2rv1 . At this time, the even-num- is 

bered sustain electrodes X 2 , X 4 X 2 j and scan elec- 
trodes Y 2 , Y 4 Y 2n , which form the adjacent display 

slits, are both held at ground potential. As a result, the 
reset discharge takes place only between the odd-num- 
bered scan electrodes and sustain electrodes, X-j-Y-j, 20 
X 3 -Y 3 , .... Xgn-Ygn-L while preventing the discharge 
from occurring between the other electrodes. In the sec- 
ond reset period that follows, the positive polarity pulse 
Vs is applied to the even-numbered sustain electrodes 

X 2 , X 4 X 2j and the negative polarity pulse -Vw to the 25 

even-numbered scan electrodes Y 2 , Y 4 , Y 2n . At this 

time, the odd-numbered sustain electrodes X 1t X 3 

X 2 m and scan electrodes Y 1p Y 3 , .... Y 2n .i, which form 
the adjacent display slits, are both held at ground poten- 
tial. As a result, the reset discharge takes place only 30 
between the even-numbered scan electrodes and sus- 
tain electrodes, X 2 -Y 2 , X 4 -Y 4 , .... X 2j -Y 2n , while prevent- 
ing the discharge from occurring between the other 
electrodes. 

On the other hand, in the first reset period of the 35 
even field, the negative polarity pulse -Vw is applied to 

the even-numbered scan electrodes Y 2 , Y 4 Y 2n and 

the positive polarity pulse Vs is applied to the odd-num- 
bered sustain electrodes X 1( X 3 , .... X^. At this time, 
the odd-numbered scan electrodes Y-, , Y 3l .... Y^ and 40 

the even-numbered sustain electrodes X 2 , X4 X 2i , 

which form the adjacent display slits, are both held at 
ground potential. As a result, the reset discharge takes 
place only between the even-numbered scan electrodes 
and odd-numbered sustain electrodes, Y 2 -X 3 , Y 4 -X 5 , .... 45 
Y 2n -X 2M , while preventing the discharge from occurring 
between the other electrodes. In the second reset 
period that follows, the negative polarity pulse -Vw is 

applied to the odd-numbered scan electrodes , Y 3 

Y 2n-1 and the positive polarity pulse Vs to the even- so 

numbered sustain electrodes X 2 , X 2i . At this time, 

the even-numbered scan electrodes Y 2 , Y 4 , .... Y 2n and 
the odd-numbered sustain electrodes X 1p X 3 . X 2 m, 
which form the adjacent display slits, are both held at 
ground potential. As a result, the reset discharge takes ss 
place only between the odd-numbered scan electrodes 
and even-numbered sustain electrodes, Y 1 -X 2 , Y 3 -X 4 , 
.... Y 2n . r X 2i , while preventing the discharge from occur- 



ring between the other electrodes. In the present 
embodiment since the pulse applied to each electrode 
has a voltage value less than the discharge initiating 
voltage, there is no need to apply a pulse to the address 
electrodes Aj. 

It should be noted here that the same pulse is 
applied to the same electrode in the respective reset 
periods of the odd and even fields. That is, in the reset 
period, whether in the odd field or in the even field, the 
pulse applied to the sustain electrodes Xj is Vs, and the 
pulse applied to the scan electrodes Y n is - Vw. Accord- 
ingly, in the present embodiment, it is possible to select 
the slits where the reset discharge is to be carried out, 
depending on whether the reset pulse to be applied to 
each electrode is applied in the first reset period or in 
the second reset period. Here, the pulses applied to the 
sustain electrodes Xj and scan electrodes Y n , respec- 
tively, can be interchanged. For example, in the first 
reset period of the odd field, the negative polarity pulse 
-Vw is applied to the odd-numbered sustain electrodes 
X 1p X 3 , .... X 2M and the positive polarity pulse Vs 
applied to the scan electrodes Y t , Y 3 Y 2n-1 

Figures 7a and 7b are waveform diagrams illustrat- 
ing a seventh embodiment of the present invention. This 
embodiment can be viewed as a development of the 
sixth embodiment in that the slits between the odd-num- 
bered scan electrodes and even-numbered sustain 

electrodes. Y r X 2 . Y 3 -X4 Y 2n _ r X 2i are chosen as 

the display slits where the reset discharge is carried out 
in the first reset period of the even field. 

In this embodiment, however, the timing at which 
the second reset period is carried out is changed and 
the second reset period is initiated at a point halfway 
through the address period. More specifically, first the 
reset discharge in the first reset period is carried out 
between the odd-numbered scan electrodes and sus- 
tain electrodes. X r Y 1f X 3 -Y 3 X 2M -Y 2n _ 1 , and then 

an address discharge is carried out in sequence 
between the same electrodes, X 1 -Y 1 , X 3 -Y 3 , X 2M - 
Y2n-1 ■ After that, the reset discharge in the second reset 
period is carried out between the even-numbered scan 

electrodes and sustain electrodes, X 2 -Y 2 , X 4 -Y 4 X 2i - 

Y 2n . 1t and then an address discharge is carried out in 
sequence between the same electrodes X 2 -Y 2 , X 4 -Y 4 , 
.... X 2i -Y 2n . In this way, in the present embodiment, not 
only the reset period but the address period is also car- 
ried out at different times on the adjacent display splits. 
In the even field also, the address period is split in the 
same way as in the odd field. 

The method of splitting the address period accord- 
ing to the present embodiment can be applied to any of 
the foregoing embodiments except the fourth embodi- 
ment. The first to third embodiments have been 
described based on the premise that the reset dis- 
charge is carried out at the same time on all the display 
slits, but it is possible to provide the reset period for one 
or the other of the adjacent display slits at some point 
halfway through the address period without changing 
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the pulse applied to each electrode In the fourth 
embodiment, on the other hand, since the wall charges 
formed in the first reset period are used in the second 
reset period, the two reset periods must be carried out 
in succession. 

When a transition is made from the odd field to the 
even field or from the even field to the odd field, there 
occur cases where the wall charges remaining after the 
end of the discharge in the immediately preceding sub- 
field cannot be erased completely. For example, con- 
sider the case where a transition is made from the odd 
field to the even field. In the odd field, the reset dis- 
charge is carried out between the odd-numbered scan 
electrodes and sustain electrodes, Xj-Yi, X 3 -Y 3 , .... X 2i . 
r Y 2n-i and 3180 between the even-numbered scan 
electrodes and sustain electrodes, X 2 -Y 2 , X4-Y4, X 2i - 
Y 2n . Accordingly, the residual wall charges tend to 
remain in inner regions between the respective elec- 
trodes. Reset discharge is then carried out in the reset 
period of the first subf ield in the even field. This reset 
discharge is carried out between the odd-numbered 
scan electrodes and even-numbered sustain elec- 
trodes, Y-, -X 2 , Y3-X4, .... Y 2jv1 -X 2i and also between the 
even-numbered scan electrodes and odd-numbered 
sustain electrodes, Y 2 -X 3 , Y 4 -X 5 , .... Y 2n -X 2M . In this 
case, the reset discharge is carried out in inner regions 
between the respective electrodes, thus tending to 
make it difficult to erase the wall charges remaining in 
the outer regions, that is, the inner regions between the 
electrodes where the discharge was carried out in the 
immediately preceding subfield. 

Accordingly, in the embodiments of the present 
invention, it is desirable that when a transition is made 
from the odd field to the even field or from the even field 
to the odd field, the reset discharge be carried out 
between all the electrodes, including the non-display 
slits in the new field, as in the previously considered 
driving method described with reference to Figure 13, 
but only in the first subfield of the new field. For exam- 
ple, in the first subfield of the odd field or even field, the 
pulse Vs+Vw exceeding the inter-electrode discharge 
initiating voltage should be applied to all the sustain 
electrodes X t while holding all the scan electrodes Y n at 
ground potential. 

Figure 8 is a circuit diagram showing an X-side 
driver embodying the present invention, wherein refer- 
ence numeral 3 is an X-common driver, 33 is an X pos- 
itive write circuit, 34 is an X negative write circuit A, and 
35 is an X negative write circuit B. Actually, an X-com- 
mon driver A connected to the odd-numbered elec- 
trodes Xq and an X-common driver B connected to the 
even-numbered electrodes Xe are provided as the X- 
common driver. Of the X positive write circuit. X nega- 
tive write circuit A, and X negative write circuit B, in the 
first embodiment the X negative write circuit A is used 
when connecting to the even-numbered electrodes X G ; 
in the second embodiment, the X positive write circuit is 
used when connecting to the odd-numbered electrodes 



Xq and the X negative write circuit A when connecting to 
the even-numbered electrodes X©; in the third embodi- 
ment, the X negative write circuit A and X negative write 
circuit B are used when connecting to the odd-num- 

5 bered electrodes XqI and in the fourth and fifth embodi- 
ment, the X positive write circuit is used for the drivers 
connected to all the drivers. None of the X positive write 
circuit, X negative write circuit A, and X negative write 
circuit B are needed in the first embodiment when con- 

10 necting to the odd-numbered electrodes Xq, in the third 
embodiment when connecting to the even-numbered 
electrodes X e , and in the sixth and seventh embodi- 
ments regardless of the connection. 

In the X-common driver, a switch element SW1 and 

15 a switch element SW2 are connected in series between 
a power supply line of potential Vs and a ground line, 
and diodes D2 and D3 are connected in parallel with the 
switch elements SW1 and SW2, respectively. Between 
the switch element SW1 and potential Vs. there is con- 

20 nected a diode D1 with its anode on the potential Vs 
side. One terminal of a switch element SW3 is con- 
nected to the anode of a diode D19, while one terminal 
of a switch element SW4 is connected to the cathode of 
a diode D20. The cathode of the diode D19 and the 

25 anode of the diode D20 are connected in common, and 
a power supply line of potential Vx is connected to the 
other terminals of the switch elements SW3 and SW4. 
Diodes D4 and D5 are connected in parallel with the 
switch elements SW3 and SW4, respectively. The cath- 

30 ode of the diode D19 and the anode of the diode D20, 
which are connected in common, are connected to the 
node between the switch elements SW1 and SW2 to 
provide an output of the XKJommon driver 3. 

In the X positive write circuit, a switch element SW5 

35 and a switch element SW6 are connected in series 
between a power supply line of potential Vw and the 
ground line, and diodes D6 and D7 are connected in 
parallel with the switch elements SW5 and SW6, 
respectively. To the node between the switch elements 

40 SW5 and SW6 is connected one end of a capaditor Cl 
whose other end is connected to the node between the 
switch element SW1 and diode D1 in the X-common 
driver 3. 

In the X negative write circuit A, one terminal of a 
45 switch element SW7 is connected to the output of the X- 
common driver, while the other terminal thereof is con- 
nected to the anode of a diode D21 . Further, one termi- 
nal of a switch element SW8 is connected to a power 
supply line of -Vw, while the other terminal thereof is 
so connected to the cathode of the diode D21 . Diodes D8 
and D9 are connected in parallel with the switch ele- 
ments SW7 and SW8. respectively. 

The X negative write circuit B comprises a switch 
element SW9, connected between a power supply line 
55 of - Vyw and the node between the switch element SW7 
and diode D21 in the X negative write circuit A, and a 
diode D10 connected in parallel with the switch element 
SW9. 
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The node between the X negative write circuit A 
and the X negative write circuit B serves an output ter- 
minal of the X-side driver for connection to the even- 
numbered sustain electrodes Xq or odd-numbered sus- 
tain electrodes Xe. However, when the X negative write 
circuit A is not used, the output of the X-common driver 
3 serves as the output terminal of the X-side driver. 

In the reset period, SW1, SW8, and SW9 are 
turned on as needed, to produce the potentials Vs, -Vw, 
and -Vyw. When producing Vs+Vw, SW5 is turned on so 
that the potential Vw is superimposed on the potential 
Vs being applied to one end of the capacitor CI . 

The X negative write circuit A isolates the X-com- 
mon driver 3 from the potential -Vw by using the switch 
element SW7. This is done to prevent feed-through cur- 
rent from flowing from the ground potential to the power 
supply line of -Vw through the diode D3 and through the 
switch element SW8 when the switch element SW8 is 
turned on. When the X negative write circuit A is put in 
operation, the feed-through current can be prevented by 
turning off the switch element SW7. 

In the address period, the pulse Vx for selecting the 
display slits is generated via the switch elements SW3 
and SW4: Here, the two switch elements SW3 and SW4 
are used to supply the potential Vx because it has been 
found that if only one switch element is used, the poten- 
tial of the sustain electrodes Xj varies through inter-elec- 
trode capacitance as the address pulse Va is applied to 
the address electrodes Aj. By taking the output from the 
node between the two switch elements SW3 and SW4 
connected to the power supply line Vx, the variation in 
the potential of the sustain electrodes Xj can be pre- 
vented. 

In the sustain period, the switch element SW1 is 
turned on as needed, to produce the sustain discharge 
pulse Vs. 

In this embodiment, each switch element is con- 
structed from a D-FET which is a power FET capable of 
supplying large power. The D-FET (shown by a sche- 
matic representation for the X-side driver only) passes 
current only in one direction since essentially its source 
and drain are fixed, but at the same time, has a parasitic 
diode directed in the opposite direction. Accordingly, by 
using the D-FET, the diode connected in parallel with 
each element can be omitted. 

Figure 9 is a circuit diagram showing Y-side drivers 
embodying the present invention, wherein reference 
numeral 4 is a Y-scan driver, 5 is a Y-common driver, 53 
is a Y positive write circuit, 54 is a Y negative write cir- 
cuit A, and 55 is a Y negative write circuit B. Actually, a 
Y-common driver A connected to the odd-numbered 
electrodes Y Q and a Y-common driver B connected to 
the even-numbered electrodes Y e are provided as the Y- 
common driver. The Y-scan drivers are connected to 
individual scan electrodes Y s , one driver driving each 
electrode independently. The Y-common driver is con- 
nected in common to the Y-scan drivers connected to 
the odd-numbered scan electrodes Y D or the Y-scan 



drivers connected to the even-numbered scan elec- 
trodes Y e , and drives the odd-numbered scan elec- 
trodes Y 0 or the even-numbered scan electrodes Y e . Of 
the Y positive write circuit, Y negative write circuit A, 

5 and Y negative write circuit B, in the first, sixth, and sev- 
enth embodiments the Y negative write circuit A is used 
for the drivers connected to all the electrodes; in the 
second embodiment, the Y positive write circuit is used 
when connecting to the odd-numbered scan electrodes 

to Y Q and the Y negative write circuit A when connecting to 
the even-numbered electrodes Y e ; in the third embodi- 
ment, the Y negative write circuit A is used when con- 
necting to the odd-numbered scan electrodes Y Q and 
the Y negative write circuit B when connecting to the 

15 even-numbered electrodes Y e ; and in the fourth embod- 
iment, the Y positive write circuit is used for the drivers 
connected to all the electrodes. In the fifth embodiment, 
none of the Y positive write circuit, Y negative write cir- 
cuit A, and Y negative write circuit B are needed. 

20 In the Y-common driver, one terminal of a switch 
element SW10 is connected to the ground line, while 
the other terminal thereof is connected to the power 
supply line of potential Vs through the anode and cath- 
ode of a diode D1 1 and also to line FVH through the 

25 anode and cathode of a diode D12. The line FVH 
passes through the anode and cathode of a diode D13 
and is connected to a power supply line of potential -Vsc 
through a switch element SW11. The anode of a diode 
D14 is connected to the power supply line of potential 

30 Vs, while the cathode thereof is connected to one termi- 
nal of a switch element SW12. The other terminal of the 
switch element SW12 is connected to the ground line 
through the anode and cathode of a diode D15 and also 
to line FLG via a switch element SW13. The line FLG is 

35 connected to a power supply line of -Vy via a switch ele- 
ment SW1 4. 

In the Y-scan driver, the anode of a diode D16, the 
cathode of a diode D17, one terminal of a switch ele- 
ment SW15, and one terminal of a switch element 

40 SW1 6 are connected in common to the associated scan 
electrode Y-„ and the cathode of the diode D16 and the 
other terminal of the switch SW15 are connected to the 
line FVH, while the anode of the diode D17 and the 
other terminal of the switch SW16 are connected to the 

45 line FLG. 

In the Y positive write circuit, a switch element 
SW17 and a switch element SW18 are connected in 
series between the power supply line of potential Vw 
and the ground line, and one end of a capacitor C2 is 

so connected to the node between the switch elements 
SW17 and SW18. The other end of the capacitor C2 is 
connected to the cathode of the diode D14 in the Y-com- 
mon driver. 

The Y negative write circuit A includes a diode D1 8 
55 whose cathode is connected to the power supply line of 
potential -Vw via a switch element SW19 and whose 
anode is connected to the line FVH of the Y-common 
driver. 
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The Y negative write circuit B includes a switch ele- 
ment SW20 whose one end is connected to the power 
supply line of potential -Vyw and whose other end is 
connected to the line FVH of the Y-common driver. 

In the reset period, the switch element SW19 or 
SW20 is turned on as needed, causing current to flow 
via the diode D16 to the power supply line of -Vw or - 
Vyw to drive the odd-numbered electrodes Y Q or the 
even-numbered electrodes Y e to the potential -Vw or - 
Vyw. When supplying the potential Vs f the switch ele- 
ments SW12 and SW13 are turned on to supply the 
potential Vs via the diodes D14 and D17. When supply- 
ing the potential Vs+Vw, the switch element SW17 is 
turned on so that the potential Vw is superimposed on 
the potential Vs being applied to the capacitor C2, and 
the resulting Vs+Vw is supplied via the diode D1 7 to the 
odd-numbered electrodes Y 0 or the even-numbered 
electrodes Y e . 

In the address period, by turning the switch ele- 
ments SW11 and SW14 on and the other switch ele- 
ments off, the deselect potential -Vsc and select 
potential -Vy are applied to the scan electrode Yj. At this 
time, the switch SW13 is turned off to prevent current 
from flowing to the power supply line of potential -Vy 
through the diode D15. In this condition, by turning on 
the switch element SW16 the potential -Vy for the scan 
pulse is applied to the. scan electrode Yj. and by turning 
on the switch element SW1 5 the deselect potential -Vsc 
is applied to the scan electrode Yj. This operation is per- 
formed in sequence for the odd-numbered scan elec- 
trodes Y c and even-numbered scan electrodes Y e . 

When lowering a positive potential scan electrode 
Y s to 0 V, the switch element SW10 is turn on and the 
other switch elements are turned off. This causes the 
current for bringing the scan electrode Yj to 0 V to flow 
from the scan electrode Yj and to pass through the 
diodes D16 and D12 and via the switch element SW10. 
When raising a negative potential scan electrode Yj to 0 
V f the switch element SW13 is turned on and the other 
switch elements are turned off. This causes the current 
for driving the scan electrode Yj to 0 V to flow from the 
diode D15 and to pass through the switch element 
SW13and diode D1 7. 

In the sustain period, by turning the switch ele- 
ments SW12 and SW13 on and the other switch ele- 
ments off, the potential Vs is applied to the scan 
electrode Yj through the diode D14, switch elements 
SW12 and SW13. and diode D17. 

Claims 

1 . A method of driving a plasma display panel in which 
a plurality of sustain electrodes Xj and a plurality of 
scan electrodes Y n are arranged parallel to each 
other on a first substrate to form display lines, and a 
plurality of address electrodes Aj electrically iso- 
lated from said sustain electrodes Xj and said scan 
electrodes Y n are arranged on a second substrate, 



spaced apart from said first substrate, so as to 
cross said sustain electrodes Xj and said scan elec- 
trodes Y n at a distance to form discharge cells at 
the crossing regions, the method comprising: 

5 

an odd field in which a display is produced 
between odd-numbered sustain electrodes X 2i _ 
! and scan electrodes Y 2r>1 and between even- 
numbered sustain electrodes X 2j and scan 

10 electrodes Y 2n , and an even field in which a 

display is produced between the odd-num- 
bered sustain electrodes X 2M and even-num- 
bered scan electrodes Y 2n and between the 
even-numbered sustain electrodes X 2i and 

is odd-numbered scan electrodes Y 2rv1 , each of 

said odd and even fields including: 
a reset period in which a reset discharge is car- 
ried out in a plurality of said discharge cells by 
applying voltages to said sustain electrodes X jt 

20 said scan electrodes Y n , and said address 

electrodes Aj to accomplish a uniform charge 
distribution among said plurality of discharge 
cells; 

an address period in which a write discharge is 
25 carried out in selected discharge cells between 

said scan electrodes Y n and said address elec- 
trodes Aj, thereby performing to write display 
data selectively; and 

a sustain discharge period in which sustain dis- 

30 charge pulses are applied between said sus- 

tain electrodes Xj and said scan electrodes Y n , 
thereby causing a discharge glow for said dis- 
play at said discharge cells in which the writing 
has been performed in said address period, 

35 wherein 

potential differences between said odd-num- 
bered sustain electrodes X 2M and said even- 
numbered scan electrodes Y 2n and between 
said even-numbered sustain electrodes X 2i and 

40 said odd-numbered scan electrodes Y 2rv1 dur- 

ing the reset period of said odd field, and 
potential differences between said odd-num- 
bered sustain electrodes X 2M and scan elec- 
trodes Y 2rv1 and between said even-numbered 

45 sustain electrodes X 2j and scan electrodes Y 2n 

during the reset period of said even field, are 
each held below a discharge initiating voltage 
between the respective electrodes. 

so 2. The method according to claim 1, wherein said 
reset discharge in said odd field is carried out 
between said odd-numbered sustain electrodes 
X 2M and scan electrodes Y 2n _i and between said 
even-numbered sustain electrodes X 2} and scan 

55 electrodes Y 2p at the same time, and 

said reset discharge in said even field is car- 
ried out between said odd-numbered sustain elec- 
trodes X 2M and said even-numbered scan 
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electrodes Y 2n and between said even-numbered 
sustain electrodes X 2i and said odd-numbered scan 
electrodes Y^-i at the same time. 

3. The method according to claim 2, wherein in said 5 
odd and even fields, said reset discharge is accom- 
plished by applying pulses of positive or negative 
polarity to said sustain electrodes X { and said scan 
electrodes Y n , the pulses applied to said sustain 
electrodes Xj and said scan electrodes Y n being 10 
such that: 

in said odd field, said pulses are opposite in 
polarity between said odd-numbered sustain 
electrodes X 2M and scan electrodes Y^-i and is 
between said even-numbered sustain elec- 
trodes X 2 j and scan electrodes Y 2n . and are 
identical in polarity between said odd-num- 
bered sustain electrodes X 2M and said even- 
numbered scan electrodes Y 2n and between 20 
said even-numbered sustain electrodes X 2j and 
said odd-numbered scan electrodes Y 2n . 1 ; and 
in said even field, said pulses are opposite in 
polarity between said odd-numbered sustain 
electrodes X 2i . 1 and said even-numbered scan 25 
electrodes Y 2n and between said even-num- 
bered sustain electrodes X 2i and said odd- 
numbered scan electrodes Y 2n -1. and are iden- 
tical in polarity between said odd-numbered 
sustain electrodes X 2M and scan electrodes 30 
Y 2fv1 and between said even-numbered sus- 
tain electrodes X 2i and scan electrodes Y 2n . 

4. The method according to claim 3, wherein said 
reset discharge in said odd field is accomplished by 35 
applying a first pulse of positive polarity to said odd- 
numbered sustain electrodes X 2M and said even- 
numbered scan electrodes Y 2n and a second pulse 

of negative polarity to said even-numbered sustain 
electrodes X 2i and said odd-numbered scan elec- 40 
trodes Y 2n . 1f and 

said reset discharge in said even field is 
accomplished by applying said first pulse of positive 
polarity to said odd-numbered sustain electrodes 
X 2 m and scan electrodes Y 2rv1 and said second 45 
pulse of negative polarity to said even-numbered 
sustain electrodes X 2i and scan electrodes Y 2rv 

5. The method according to claim 3, wherein said 
reset discharge in said odd field is accomplished by so 
applying a first pulse of positive polarity to said 
even-numbered sustain electrodes X 2i and said 
odd -numbered scan electrodes Y 2n _-j and a second 
pulse of negative polarity to said odd-numbered 
sustain electrodes X 2 m and said even-numbered ss 
scan electrodes Y 2n , and 

said reset discharge in said even field is 
accomplished by applying said first pulse of positive 



polarity to said even-numbered sustain electrodes 
X 2j and scan electrodes Y 2n and said second pulse 
of negative polarity to said odd-numbered sustain 
electrodes X 2M and scan electrodes Y^-i- 

6. The method according to claim 4, wherein during 
said reset discharge in said odd and even fields, 
said address electrodes Aj are held at ground 
potential. 

7. "me method according to claim 2, wherein said 
reset discharge in said odd field is accomplished by 
applying first and second pulses of opposite polari- 
ties respectively to said sustain electrodes Xj and 
said scan electrodes Y n belonging to either one 
electrode group consisting of said odd-numbered 
sustain electrodes X 2i _-| and scan electrodes Y 2rv1 
or consisting of said even-numbered sustain elec- 
trodes X 2j and scan electrodes Y 2n , while applying 
a third pulse of positive polarity greater than said 
discharge initiating voltage to either said sustain 
electrodes Xj or said scan electrodes Y n belonging 
to the other electrode group, and 

said reset discharge in said even field is 
accomplished by applying said first and second 
pulses of opposite polarities respectively to said- 
sustain electrodes Xj and said scan electrodes Y n 
belonging to either one electrode group consisting 
of said odd-numbered sustain electrodes X 2M and 
said even-numbered scan electrodes Y 2n or con- 
sisting of said even-numbered sustain electrodes 
X 2j and said odd-numbered scan electrodes Y 2n . 1 , 
while applying said third pulse of positive polarity 
greater than said discharge initiating voltage to 
either said sustain electrodes X s or said scan elec- 
trodes Y n belonging to the other electrode group. 

8. The method according to daim 7, wherein in said 
one electrode group in said odd field, said first 
pulse with a positive polarity is applied to said scan 
electrodes Y n and said second pulse with a nega- 
tive polarity to said sustain electrodes Xj, while in 
said other electrode group, said third pulse of posi- 
tive polarity is applied to said sustain electrodes Xj, 
and 

in said one electrode group in said even 
field, said first pulse of positive polarity is applied to 
said sustain electrodes X f and said second pulse of 
negative polarity to said scan electrodes Y n , while 
in said other electrode group, said third pulse of 
positive polarity is applied to said scan electrodes 

9. The method according to daim 8, wherein in said 
other electrode group in said odd field, said scan 
electrodes Y n are held at ground potential, and in 
said other electrode group in said even field, said 
sustain electrodes X s are held at ground potential. 
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10. The method according to claim 7. wherein in said 
one electrode group in said odd field, said first 
pulse with a positive polarity is applied to said sus- 
tain electrodes Xj and said second pulse with a 
negative polarity to said scan electrodes Y n , while 5 
in said other electrode group, said third pulse of 
positive polarity is applied to said scan electrodes 
Y n ,and 

in said one electrode group in said even 
field, said first pulse of positive polarity is applied to w 
said scan electrodes Y n and said second pulse of 
negative polarity to said sustain electrodes X,, while 
in said other electrode group, said third pulse of 
positive polarity is applied to said sustain elec- 
trodes Xj. 75 

11. The method according to claim 10, wherein in said 
other electrode group in said odd field, said sustain 
electrodes Xj are held at ground potential, and in 
said other electrode group in said even field, said 20 
scan electrodes Y n are held at ground potential. 

12. The method according to claim 8, wherein during 
said reset discharge in said odd and even fields, 
said address electrodes Aj are held at a potential 25 
not lower than an intermediate potential between 

the electrodes of said one electrode group but not 
higher than an intermediate potential between the 
electrodes of said other group. 

30 

13. The method according to claim 2, wherein said 
reset discharge in said odd field is accomplished by 
applying first and second pulses of opposite polari- 
ties respectively to said sustain electrodes Xj and 
said scan electrodes Y n belonging to either one 35 
electrode group consisting of said odd-numbered 
sustain electrodes X 2h1 and scan electrodes Y 2n -i 

or consisting of said even-numbered sustain elec- 
trodes X 2 j and scan electrodes Y 2n> while applying 
a fourth pulse of negative polarity greater than said 40 
discharge initiating voltage to, either said sustain 
electrodes Xj or said scan electrodes Y n belonging 
to the other electrode group, and 

said reset discharge in said even field is 
accomplished by applying said first and second 45 
pulses of opposite polarities respectively to said 
sustain electrodes Xj and said scan electrodes Y n 
belonging to either one electrode group consisting 
of said odd-numbered sustain electrodes X 2 m and 
said even-numbered scan electrodes Y 2n or con- so 
sisting of said even-numbered sustain electrodes 
X 2j and said odd-numbered scan electrodes Y 2n . 1) 
while applying said fourth pulse of negative polarity 
greater than said discharge initiating voltage to 
either said sustain electrodes Xj or said scan elec- 55 
trodes Y n belonging to the other electrode group. 

14. The method according to claim 13, wherein in said 
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one electrode group in said odd field, said first 
pulse with a positive polarity is applied to said scan 
electrodes Y n and said second pulse with a nega- 
tive polarity to said sustain electrodes X i( while in 
said other electrode group, said fourth pulse of neg- 
ative polarity is applied to said scan electrodes Y n , 
and 

in said one electrode group in said even 
field, said first pulse of positive polarity is applied to 
said sustain electrodes Xj and said second pulse of 
negative polarity to said scan electrodes Y n , while 
in said other electrode group, said fourth pulse of 
negative polarity is applied to said sustain elec- 
trodes Xj. 

1 5. The method according to claim 1 4, wherein in said 
other electrode group in said odd field, said sustain 
electrodes Xj are held at ground potential, and in 
said other electrode group in said even field, said 
scan electrodes Y n are held at ground potential. 

16. The method according to claim 13, wherein in said 
one electrode group in said odd field, said first 
pulse with a positive polarity is applied to said sus- 
tain electrodes X; and said second pulse with a 
negative polarity to said scan electrodes Y n , while 
in said other electrode group, said fourth pulse of 
negative polarity is applied to said sustain elec- 
trodes Xj, and 

in said one electrode group in said even 
field, said first pulse of positive polarity is applied to 
said scan electrodes Y n and said second pulse of 
negative polarity to said sustain electrodes Xj, while 
in said other electrode group, said fourth pulse of 
negative polarity is applied to said scan electrodes 
Y n . 

17. The method according to claim 16, wherein in said 
other electrode group in said odd field, said scan 
electrodes Y n are held at ground potential, and in 
said other electrode group in said even field, said 
sustain electrodes Xj are held at ground potential. 

18. The method according to claim 15, wherein during 
said reset discharge in said odd and even fields, 
said address electrodes Aj are held at a potential 
not lower than a potential intermediate between the 
electrodes of said other electrode group but not 
higher than a potential intermediate between the 
electrodes of said one group. 

19. The method according to claim 1, wherein said 
reset discharge in said odd field is carried out 
between said odd-numbered sustain electrodes 
X 2 j.f and scan electrodes Y 2iv1 and between said 
even-numbered sustain electrodes X 2I and scan 
electrodes Y 2n at different times, and 

said reset discharge in said even field is car- 
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ried out between said odd-numbered sustain elec- 
trodes X 2 m and said even-numbered scan 
electrodes Y 2n and between said even-numbered 
sustain electrodes X 2i and said odd-numbered scan 
electrodes Y 2n -i at different times. 

20. The method according to daim 19, wherein in said 
odd and even fields, said reset period including a 
first reset period and a second reset period, and 
wherein: 

in said odd field, a reset discharge is carried 
out in said first reset period between the elec- 
trodes belonging to either one electrode group 
consisting of said odd-numbered sustain elec- 
trodes X 2 j-i and scan electrodes Y 2rh1 or con- 
sisting of said even-numbered sustain 
electrodes X 2i and scan electrodes Y 2n . after 
which a reset discharge is carried out between 
the electrodes of the other electrode group in 
said second reset period that follows, 
then said write discharge is carried out in 
sequence to produce a display between the 
electrodes of said one electrode group, after 
which said write discharge is carried out in 
sequence to produce a display between the 
electrodes of said other electrode group, and 
finally said sustain discharge is carried out 
between the electrodes of said one electrode 
group and between the electrodes of said other 
electrode group; and 

in said even field, a reset discharge is carried 
out in said first reset period between the elec- 
trodes belonging to either one electrode group 
consisting of said odd-numbered sustain elec- 
trodes X 2M and said even-numbered scan 
electrodes Y 2n or consisting of said even-num- 
bered sustain electrodes X 2j and odd-num- 
bered scan electrodes Y^, after which a 
reset discharge is carried out between the elec- 
trodes of the other electrode group in said sec- 
ond reset period that follows, 
then said write discharge is carried out in 
sequence to produce a display between the 
electrodes of said one electrode group, after 
which said write discharge is carried out in 
sequence to produce a display between the 
electrodes of said other electrode group, and 
finally said sustain discharge is carried out 
between the electrodes of said one electrode 
group and between the electrodes of said other 
electrode group. 

21 . The method according to claim 20, wherein in said 
odd field, in said first reset period a third pulse of 
positive polarity greater than said discharge initiat- 
ing voltage is applied between the electrodes of 
said one electrode group, and then in said second 



reset period, said third pulse of positive polarity 
greater than said discharge initiating voltage is 
applied between the electrodes of said other elec- 
trode group, and 

5 in said even field, in said first reset period 

said third pulse of positive polarity greater than said 
discharge initiating voltage is applied between the 
electrodes of said one electrode group, and then in 
said second reset period, said third pulse of positive 

70 polarity greater than said discharge initiating volt- 
age is applied between the electrodes of said other 
electrode group. 

22. The method according to claim 21 , wherein in said 
is odd field, in said first reset period said third pulse is 

applied to the sustain electrodes Xj of said one 
electrode group, while at the same time applying a 
first pulse of positive polarity to the scan electrodes 
Y n of said other electrode group, and then in said 

20 second reset period, said third pulse is applied to 
the sustain electrodes Xj of said other electrode 
group, while at the same time applying said first 
pulse to the sustain electrodes Xj of said one elec- 
trode group, and 

25 in said even field, in said first reset period 

said third pulse is applied to the scan electrodes Y n 
of said one electrode group, while at the same time 
applying said first pulse of positive polarity to the 
sustain electrodes Xj of said other electrode group, 

30 and then in said second reset period, said third 
pulse is applied to the scan electrodes Y n of said 
other electrode group, while at the same time 
applying said first pulse to the scan electrodes Y n of 
said one electrode group. 

35 

23. The method according to claim 21, wherein in said 
odd field, in said first reset period said third pulse is 
applied to the scan electrodes Y n of said one elec- 
trode group, while at the same time applying a first 

40 pulse of positive polarity to the sustain electrodes Xj 
of said other electrode group, and then in said sec- 
ond reset period, said third pulse is applied to the 
scan electrodes Y n of said other electrode group, 
while at the same time applying said first pulse to 

45 the scan electrodes Y n of said one electrode group, 
and 

in said even field, in said first reset period 
said third pulse is applied to the sustain electrodes 
Xj of said one electrode group, while at the same 

so time applying said first pulse of positive polarity to 
the scan electrodes Y n of said other electrode 
group, and then in said second reset period, said 
third pulse is applied to the sustain electrodes Xj of 
said other electrode group, while at the same time 

55 applying said first pulse to the sustain electrodes Xj 
of said one electrode group. 

24. The method according to claim 22, wherein during 
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said reset periods in said odd and even fields, said 
address electrodes Aj are held at a potential 
between an intermediate potential between the 
electrodes of said one electrode group and an inter- 
mediate potential between the electrodes of said 5 
other electrode group. 

25. The method according to claim 19, wherein in said 
odd and even fields, said reset period including a 
first reset period and a second reset period, and 10 
wherein: 

in said odd field, a reset discharge is carried 
out in said first reset period between the elec- 
trodes belonging to either one electrode group 75 
consisting of said odd-numbered sustain elec- 
trodes X 2 m and scan electrodes Y 2n _ 1 or con- 
sisting of said even-numbered sustain 
electrodes X 2i and scan electrodes Y 2n . after 
which said write discharge is carried out in 20 
sequence to produce a display between the 
electrodes of said one electrode group, 
then, a reset discharge is carried out between 
the electrodes of the other electrode group in 
said second reset period, after which said write 25 
discharge is carried out in sequence to pro- 
duce a display between the electrodes of said 
other electrode group, and 
finally said sustain discharge is carried out 
between the electrodes of said one electrode 30 
group and between the electrodes of said other 
electrode group; and 

in said even field, a reset discharge is carried 
out in said first reset period between the elec- 
trodes belonging to either one electrode group 35 
consisting of said odd-numbered sustain elec- 
trodes X 2 m and said even-numbered scan 
electrodes Y 2n or consisting of said even-num- 
bered sustain electrodes X 2 j and odd-num- 
bered scan electrodes Y 2n -i. after which said 40 
write discharge is carried out in sequence to 
produce a display between the electrodes of 
said-one electrode group, 
then, a reset discharge is carried out between 
the electrodes of the other electrode group in 45 
said second reset period, after which said write 
discharge is carried out in sequence to pro- 
duce a display between the electrodes of said 
other electrode group, and 

finally said sustain discharge is carried out so 
between the electrodes of said one electrode 
group and between the electrodes of said other 
electrode group. 

26. The method according to claim 20. wherein in said 55 
odd field, in said first reset period a third pulse of 
positive polarity greater than said discharge initiat- 
ing voltage is applied between the electrodes of 
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said one electrode group, while at the same time 
applying a first pulse of positive polarity to said sus- 
tain electrodes Xj and scan electrodes Y n of said 
other electrode group, and then in said second 
reset period, said third pulse of positive polarity 
greater than said discharge initiating voltage is 
applied between the electrodes of said other elec- 
trode group, while at the same time applying said 
first pulse of positive polarity to said sustain elec- 
trodes Xj and scan electrodes Y n of said one elec- 
trode group, and 

in said even field, in said first reset period 
said third pulse of positive polarity greater than said 
discharge initiating voltage is applied between the 
electrodes of said one electrode group, while at the 
same time applying said first pulse of positive polar- 
ity to said sustain electrodes Xj and scan electrodes 
Y n of said other electrode group, and then in said 
second reset period, said third pulse of positive 
polarity greater than said discharge initiating volt- 
age is applied between the electrodes, of said other 
electrode group, while at the same time applying 
said first pulse of positive polarity to said sustain 
electrodes Xj and scan electrodes Y n of said one 
electrode group. 

27. The method according to claim 20, wherein in said 
odd field, in said first reset period first and second 
pulses of opposite polarities are respectively 
applied to said sustain electrodes Xj and scan elec- 
trodes Y n of said one electrode group, and in said 
second reset period, said first and second pulses of 
opposite polarities are respectively applied to said 
sustain electrodes Xj and scan electrodes Y n of 
said other electrode group, and 

in said even field, in said first reset period 
said first and second pulses of opposite polarities 
are respectively applied to said sustain electrodes 
Xj and scan electrodes Y n of said one electrode 
group, and in said second reset period, said first 
and second pulses of opposite polarities are 
respectively applied to said sustain electrodes Xj 
and scan electrodes Y n of said other electrode 
group. 

28. The method according to claim 1 , wherein said odd 
and even fields each having a plurality of subfields 
each having said reset period, said address period, 
and said sustain discharge period, and 

when a transition is made from said odd field 
to said even field or from said even field to said odd 
field, in the first of said plurality of subfields poten- 
tial differences between all the sustain electrodes Xj 
and scan electrodes Y n are held not lower than the 
discharge initiating voltage between the respective 
electrodes. 

29. A plasma display panel in which a plurality of sus- 
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tain electrodes Xj and a plurality of scan electrodes 
Y n are arranged parallel to each other on a first sub- 
strate in corresponding to display lines, and a plu- 
rality of address electrodes A, electrically isolated 
from said sustain electrodes Xj and said scan elec- 5 
trodes Y n are arranged on a second substrate, 
spaced apart from said first substrate, so as to 
cross said sustain electrodes Xj and said scan elec- 
trodes Y n at a distance to form discharge cells at 
the crossing regions, the panel comprising: w 

means for providing an odd field in which a dis- 
play is produced between odd-numbered sus- 
tain electrodes X 2 j-i and scan electrodes Y 2fv1 
and between even-numbered sustain elec- 15 
trodes X 2 j and scan electrodes Y 2n , and an 
even field in which a display is produced 
between the odd-numbered sustain electrodes 
X 2 m and even-numbered scan electrodes Y 2n 
and between the even-numbered sustain elec- 20 
trodes X 2i and odd-numbered scan electrodes 
Y 2n -i , each of said odd and even fields includ- 
ing: 

a reset period in which a reset discharge is car- 
ried out in a plurality of said discharge cells by 25 
applying voltages to said sustain electrodes Xj. 
said scan electrodes Y n , and said address 
electrodes Aj to accomplish a uniform charge 
distribution among said plurality of discharge 
cells; 30 
an address period in which a write discharge is 
carried out in selected discharge cells between 
said scan electrodes Y n and said address elec- 
trodes Aj, thereby performing to write display 
data selectively; and 35 
a sustain discharge period in which sustain dis- 
charge pulses are applied between said sus- 
tain electrodes Xj and said scan electrodes Y n , 
thereby causing a discharge glow for said dis- 
play at said discharge cells in which the writing 40 
has been performed in said address period, 
wherein 

potential differences between said odd-num- 
bered sustain electrodes X^ and said even- 
numbered scan electrodes Y 2n and between 45 
said even-numbered sustain electrodes X 2 j and 
said odd-numbered scan electrodes Y 2n -i dur- 
ing the reset period of said odd field, and 
potential differences between said odd-num- 
bered sustain electrodes X 2M and scan elec- so 
trodes Y 2n . 1 and between said even-numbered 
sustain electrodes X 2i and scan electrodes Y 2n 
during the reset period of said even field, are 
each held below a discharge initiating voltage 
between the respective electrodes. 55 

30. A display apparatus comprising: 



a plasma display panel in which a plurality of 
sustain electrodes Xj and a plurality of scan 
electrodes Y n are arranged parallel to each 
other on a first substrate in corresponding to 
display lines, and a plurality of address elec- 
trodes Aj electrically isolated from said sustain 
electrodes Xj and said scan electrodes Y n are 
arranged on a second substrate, spaced apart 
from said first substrate, so as to cross said 
sustain electrodes Xj and said scan electrodes 
Y n at a distance to form discharge cells at the 
crossing regions; and 

drive circuits for respectively driving said sus- 
tain electrodes Xj, said scan electrodes Y n , and 
said address electrodes Aj, wherein 
there are provided an odd field in which a dis- 
play is produced between odd-numbered sus- 
tain electrodes X 2i .-| and scan electrodes Y 2rv1 
and between even-numbered sustain elec- 
trodes X 2i and scan electrodes Y 2n , and an 
even field in which a display is produced 
between the odd-numbered sustain electrodes 
X21-1 and even-numbered scan electrodes Y 2n 
and between the even-numbered sustain elec- 
trodes X 2i and odd-numbered scan electrodes 
Y 2n-1- eacn °f °dd and wen fields includ- 
ing: 

a reset period in which a reset discharge is car- 
ried out in a plurality of said discharge cells by 
applying voltages to said sustain electrodes X s , 
said scan electrodes Y n , and said address 
electrodes Aj to accomplish a uniform charge 
distribution among said plurality of discharge 
cells; 

an address period in which a write discharge is 
carried out in selected discharge cells between 
said scan electrodes Y n and said address elec- 
trodes A|, thereby performing to write display 
data selectively; and 

a sustain discharge period in which sustain dis- 
charge pulses are applied between said sus- 
tain electrodes Xj and said scan electrodes Y n , 
thereby causing a discharge glow for said dis- 
play at said discharge cells in which the writing 
has been performed in said address period, 
wherein 

potential differences between said odd-num- 
bered sustain electrodes X 2M and said even- 
numbered scan electrodes Y 2n and between 
said even-numbered sustain electrodes X z and 
said odd-numbered scan electrodes Y 2n . 1 dur- 
ing the reset period of said odd field, and 
potential differences between said odd-num- 
bered sustain electrodes X 2 m and scan elec- 
trodes Y 2rv1 and between said even-numbered 
sustain electrodes X 2 j and scan electrodes Y 2n 
during the reset period of said even field, are 
each held below a discharge initiating voltage 
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